Effects of chronic endothelin ET(A) receptor blockade on blood pressure and vascular formation of cyclic guanosine-3',5'-monophosphate in spontaneously hypertensive rats.
Endothelin (ET) mediates vasoconstriction in intact arterial blood vessels with functional endothelium via stimulation of ET(A) receptors, while ET(B) receptor stimulation leads to vasodilation via nitric oxide (NO) release and formation of cyclic guanosine-3',5'-monophosphate (cGMP). In spontaneously hypertensive rats (SHR) the cGMP-forming NO-receptor guanylyl cyclase (sGC) is downregulated. It is unclear whether ET contributes to the hypertensive phenotype of SHR, and whether this involves the disturbed cGMP signaling. The selective ETA receptor antagonist darusentan (CAS 171714-84-4), given orally via drinking water (10 mg kg(-1) d(-1)) for 12 weeks, significantly lowered systolic blood pressure of SHR as determined by radiotelemetry. Neither impaired endothelium-dependent relaxation to acetylcholine was restored nor sGC expression and activity affected when compared to control SHR. While these findings show a role for ETA receptors in blood pressure regulation in genetically elevated blood pressure, downregulation of sGC expression and cGMP-mediated vasorelaxant response in SHR were shown to be independent of ETA receptors. The findings suggest distinct mechanisms of gene expression affecting ET and cGMP mediated vasomotor functions.